Island present a markedly distinct genetic structure from other horse breeds but are most closely around median band centroid locations and total population density). We chose these scales to 113 reflect different percentiles of mean annual horse movement relating to the intensity of use of 114 their home ranges.
Juvenile survival decreases with increasing intraspecific competition (population density) 
56
The link between use of grasslands and a female's lifetime reproductive success was 57 subsequently reported to interact with its local experience of density (McLoughlin et al. 2006) , 58 and adaptive use of habitat depended on how far the local (as opposed to total) population was 59 from reaching carrying capacity (Fortin et al. 2008) . A similar situation was reported for juvenile 60 survival of Atlantic salmon (Salmon solar), where fine-scale local density was most important in 61 explaining juvenile mortality (Einum and Nislow 2005) .
62
There are many factors that may dictate how and why a life-history trait like density- around median band centroid locations and total population density). We chose these scales to 113 reflect different percentiles of mean annual horse movement relating to the intensity of use of 114 their home ranges.
115
We generated 2 competing hypotheses for how density may affect foal survival. Our first 116 hypothesis was that the scale at which foal mortality would be detected in relation to density 117 would mirror that for red deer fawns in Coulson et al. (1997) , where local density in a defined were the only terrestrial mammals on the island.
152

METHODS
153
Data Collection and GIS Analysis
154
We obtained direct observations of individual horses via systematic ground censuses on Sable (Welsh 1975 (Table   225 1) that we evaluated using small sample size adjusted Akaike's Information Criterion (AICc). We 226 employed a hierarchical method of model selection, first determining the optimal random effect 227 structure and then performing model selection on the fixed effects. We tested the 3 random effect 228 structures using the maximal (fully parametrized) model with local density and proportion 229 freshwater modeled at each of our 3 scales using a GLMM using the R package lme4 (Bates et al. model by between 1.6 and 3.0 (see Table S1 , available online at www.onlinelibrary.wiley.com).
250
Our results suggested that no single model was clearly superior in describing foal overwinter 251 survival; the top 6 models all had a ΔAICc from the top model < 2.0 (Table 3) . All top models 252 included local density and total density. Proportion of freshwater was important in many of the 253 top models, was retained in our best model at the 8,000-m and the 2,000-m scale (Table 3) , and 254 enhanced probability of survival; however, the term was not informative in our model-averaged 255 estimates at any scale (Table 4) . Both local density and total density negatively affected survival 256 12 | Laforge et al.
in our models at each of our 3 local scales (Table 4) ; however, the effect was greater for total 257 density than for local density at all 3 scales. Band size was uninformative at all scales (Table 4) .
258
The k-fold cross-validation values for the best model at the 2,000-m, 4,000-m, and 8,000-m 259 scales were 0.62, 0.75, and 0.68, respectively.
260
Models generated using year instead of total island density were better overall predictors of 261 foal overwinter mortality (Table 3) . Year as a factor, however, reveals little about the underlying 262 ecological processes in how foal survival changes as a function of year, whereas modeling 263 density allowed us to make meaningful ecological conclusions (we could not include both in our 264 main analysis because of collinearity).
265
DISCUSSION
266
It has become increasingly recognized that animal life-history traits are influenced differentially were responsible for fine-scale juvenile mortality.
297
Our results suggest that differences in social system and juvenile dispersal ability may 
312
Freshwater availability was a positive predictor of foal survival, which we suspect is mainly 313 manifest through effects on body condition and resources for lactation in mothers. Contasti et al.
314
(2012) noted that body condition in female horses significantly declined from west to east on to sources of permanent freshwater, did translate directly into density effects on survival in our 323 study, however, not to the extent that larger-scale density effects predicted mortality (Table 4) .
324
Many studies reported inter-annual, density-independent processes (or processes interacting combination of both density and weather effects (Grenfell et al. 1998 , Milner et al. 1999 increased mortality (Manning et al. 2015) .
334
MANAGEMENT IMPLICATIONS
335
Managers of wide-ranging, long-lived species (e.g., large mammals) may be at particular risk of proportion water computed at each of 3 scales: 2,000 m, 4,000 m, and 8,000 m.
541
Local density + total density + proportion freshwater + band size Local density + total density + band size
Local density + total density + proportion freshwater Local density + total density Local density
Total density
Local density + proportion freshwater Null 
